Nucleotide sequence and genetic map of cowpea severe mosaic virus RNA 2 and comparisons with RNA 2 of other comoviruses.
We report the nucleotide sequence of cowpea severe mosaic comovirus (CPSMV) genomic RNA 2. The molecule is composed of 3732 nucleotide (nt) residues, exclusive of the polyadenylate at the 3' end. Only one of the six reading frame registers has a long open reading frame, from nt 255 to nt 3260 in the polarity of encapsidated RNA and corresponding to a polyprotein of 1002 amino acid residues (aa). As has been reported for other comoviruses, a second in-frame AUG, at nt position 531, apparently also initiates translation, at least in vitro. Multiple alignments of the deduced CPSMV polyprotein aa sequence with those of bean pod mottle comovirus (BPMV), cowpea mosaic comovirus (CPMV), and red clover mottle comovirus (RCMV) were consistent with a similar size for each of the three genes: the putative movement protein, beginning at the second in-frame AUG, the large coat protein (L), and the small coat protein. Identical nucleotide sequences in the terminal noncoding regions of RNA 2 of the four viruses are limited to 9 nt at the 5' end and the 3' polyadenylate. However, extensive similarities in sequence and potential structure were found. For all three genes and the 5' untranslated region, CPSMV and BPMV are more similar to each other than either is to CPMV or RCMV, the last two being similar to each other. Observed similarities predict that both cleavage sites in the CPSMV RNA 2 polyprotein are at glutamine-serine dipeptides. A sequence of 16 aa at the amino terminus of L, determined by automated Edman degradation, matched a region of the deduced aa sequence in the polyprotein and is consistent with cleavage at the predicted glutamine-serine dipeptide.